WRAPPING MACHINE, TOP FOIL WRAPPING MACHINE AND 
METHOD FOR STORING AND/OR TRANSPORTING THE WRAPPING 
MACHINE OR TOP FOIL WRAPPING MACHINE 

FIELD OF THE INVENTION 

The present invention relates to a wrapping machine as defined in 
the preamble of claim 1 . Furthermore, the invention relates to a top foil wrapping 
machine as defined in the preamble of claim 10. In addition, the invention relates 
to a method as defined in the preamble of claim 19. 

BACKGROUND OF THE INVENTION 

In prior art, a wrapping machine used to wrap a plastic foil web 
around an object to be wrapped is known. Similarly, a top foil wrapping machine 
used to set a desired length of top foil onto an object to be wrapped is known. 

The object to be wrapped is usually a load placed on a pallet, which 
typically is an assembly of the form of a rectangular parallelepiped. A feature 
common to the wrapping machine and the top foil wrapping machine is that they 
comprise a machine frame supported on a fixed floor base. The frame usually 
comprises four upright vertical columns. The upper ends of the vertical columns 
are connected to each other by cross members forming a so-called top frame, 
while their lower ends are similarly connected together by cross members. Both 
machines further comprise a lifting frame arranged to be vertically movable up- 
wards and downwards, being guided by the vertical columns. Both machines fur- 
ther comprise a lifting motor for moving the lifting frame, and power transmis- 
sion means for the transmission of power from the lifting motor to produce verti- 
cal motion of the lifting frame. 

The wrapping machine comprises a foil dispenser, on which a foil 
web roll can be rotatably supported. Supported by the lifting frame is a wrapping 
frame, which typically forms a circular endless path for the foil dispenser. The 
foil dispenser circulates along the path defined by the wrapping fi-ame around the 
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object to be packaged, allowing the plastic foil web to be unrolled from the foil 
web roll to form a wrapping around the object to be packaged. 

The top foil wrapping machine has a top foil depositor supported on 
or connected to the lifting frame and arranged to deposit a top foil from the top 
foil web roll onto the object to be wrapped. 

A prior-art wrapping machine and/or top foil wrapping machine has 
a top frame because, among other things, it forms a mounting base for the lifting 
motor and for the bearings of the diverting and tensioning pulleys used in the 
lifting frame drive arrangement in conjunction with the power transmission 
chains as well as for the bearings of the drive shafts. 

A problem with the prior-art wrapping machine and/or top foil 
wrapping machine is that it has to be transported from the place of manufacture to 
the place of use for the client in fijil size, in other words, with a height dimension 
that the machine will have when used at the place of application. To reduce the 
packaged size of the machine for transportation, disassembly of the prior-art ma- 
chine is out of the question because assembling it requires a great deal of work, 
time, expertise and the use of special tools, while the functionality of the machine 
can not be guaranteed if there is no skilled personnel and special tools available 
for the assembly work. As numerous parts are located at a level high up from the 
floor, work safety is also poor because the person performing the installation has 
to work standing on ladders and similar levels elevated from the floor level. On 
the other hand, transportation of a full-size machine involves high freight costs, 
impairing profitability. 

OBJECT OF THE INVENTION 

The object of the present invention is to overcome the above-mentioned draw- 
backs. 

A specific object of the invention is to disclose a wrapping machine and/or top 
foil wrapping machine that, for transportation and storage, has a packaged size 
smaller than that of earlier machines and for which the freight costs etre small. 



3 

A further object of the invention is to disclose a wrapping machine and/or top foil 
wrapping machine that can be easily and quickly put into working order at the 
place of use without requiring the person doing the work to have special tools or 
special skills. 

An additional object of the invention is to disclose a wrapping machine and/or 
top foil wrapping machine that can be put into working order in conditions of 
good work safety. 

BRIEF DESCRIPTION OF THE INVENTION 

The wrapping machine of the invention is characterized by what is 
disclosed in claim 1. 

The top foil wrapping machine of the invention is characterized by 
what is disclosed in claim 10. 

The method of the invention is characterized by what is disclosed in 

claim 19. 

According to the invention, each vertical column comprises at least 
two column parts detachably joined together end on end, said column parts com- 
prising a lower column part and an upper column part. Only the lower column 
parts of the vertical columns are connected to each other by cross members while 
the upper column parts are separate from each other. The vertical column may 
consist of two or more column parts. 

The invention provides the advantage that the machine can be re- 
duced to a small size for packaging, thus allowing the machine to be transported 
in a compact form at low freight costs. The total height of the vertical columns 
can be adjusted by selecting a desired length for the upper column parts. By sim- 
ple and fast operations, the machine can be easily converted from packaged size 
to working order by personnel working at the floor level under safe working con- 
ditions. For final assembly at the place of use, no special tools or specially trained 
labor is needed. 
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In an embodiment of the wrapping machine and/or top foil wrap- 
ping machine, the wrapping machine comprises splice joint elements for joining 
the lower column parts and the upper column parts together. 

In an embodiment of the wrapping machine and/or top foil wrap- 
ping machine, the lower column part and the upper column part are box section 
beams of identical cross-section having a hollow space inside them. The splice 
joint element is a profiled beam whose external shape substantially corresponds 
to the shape of this hollow space. 

In an embodiment of the wrapping machine and/or top foil wrap- 
ping machine, the lower column part comprises a supporting element designed to 
support a lifting frame to be lowered onto it. 

In an embodiment of the wrapping machine and/or top foil wrap- 
ping machine, a lifting motor is secured to the lifting frame so as to be movable 
with it. 

In an embodiment of the wrapping machine and/or top foil wrap- 
ping machine, the machine comprises elongate flexible drive elements and 
wheels driven by the lifting motor for the transmission of power from the lifting 
motor to produce a vertical motion of the lifting frame. 

In an embodiment of the wrapping machine and/or top foil wrap- 
ping machine, the wheels comprise a drive belt pulley fitted for reeling a flat belt, 
said drive belt pulley being rotatably mounted by means of a bearing on the lift- 
ing frame and rotated by the lifting motor, and that each one of the elongate drive 
elements consists of a belt whose first end is secured to the upper end of a vertical 
column while the second end is secured to the drive belt pulley. 

In an embodiment of the wrapping machine and/or top foil wrap- 
ping machine, the lifting frame comprises two parallel elongate lateral frame 
parts, each extending horizontally between two vertical columns. The drive belt 
pulley is mounted in a position aligned with a lateral frame part. A diverting pul- 
ley is provided at each end of the two lateral frame parts, the drive belt coming 
from the drive belt pulley being passed over the respective diverting pulley to the 
upper end of the vertical column. 
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In an embodiment of the wrapping machine and/or top foil wrap- 
ping machine, the power transmission means comprise a drive shaft to which the 
lifting motor is coupled to rotate it, with a drive belt pulley mounted at each end 
of the drive shaft. 

In the method for storing and/or transporting a wrapping machine 
and/or top foil wrapping machine from the place of manufacture/storage to the 
place of use, the machine is reduced to a low size for packaging, by detaching the 
upper column parts from the lower column parts of the vertical columns. The 
machine is then transported and/or stored in a low packaged size. At the place of 
use, the upper column parts are secured to the lower column parts to install the 
machine from the packaged size to a full working size. 

In an embodiment of the method, at least two machines reduced to a 
low packaged size are stacked one upon the other for storage and/or transporta- 
tion. 

In an embodiment of the method, machines reduced to a low pack- 
aged size and stacked upon each other are packed into a transportation means, 
such as a freight container or the freight compartment of a vehicle, for transporta- 
tion. 

In an embodiment of the method, to install the machine in fiill 
working size at the place of use, the free end of each belt is secured to the upper 
end of each second column part. Each upper column part is secured to the corre- 
sponding lower column part by means of a splice joint element. The drive belt 
pulleys are rotated by the lifting motor to reel the belts onto the drive belt pulleys 
to lift the lifting frame from the supporting elements. 

LIST OF FIGURES 

In the following, the invention will be described in detail by the aid 
of examples with reference to the attached drawing, wherein 

Fig. 1 presents an axonometric oblique top view of an embodiment 
of the wrapping machine of the invention, 

Fig. 2 presents a sectional view along line II-Il in Fig. 1, 
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Fig. 3 presents a diagrammatic view of two wrapping machines ac- 
cording to Fig. 1 in a low packaged size and stacked one upon the other in a 
freight container, 

Fig. 4 is a diagrammatic representation of the process of converting 
the wrapping machine from packaged size into working size, and 

Fig. 5 presents a diagrammatic side view of an embodiment of the 
top foil wrapping machine of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Fig. 1 presents a wrapping machine 1 for wrapping a plastic foil 
web around an object (not shown) to be packaged. 

The wrapping machine 1 comprises a machine frame 2 supported on 
a fixed floor base. The machine frame 2 comprises four upright vertical columns 
3 arranged at a distance from each other in a rectangular configuration such that a 
vertical column 2 is placed at each corner of the imaginary rectangular configura- 
tion. A lifting frame 5 has been arranged to be vertically movable along the verti- 
cal columns 3 by means of a lifting motor 6. From the lifting motor 6, power is 
transmitted by power transmission means to produce a vertical motion of the lift- 
ing frame 5. The power transmission means comprise flexible flat belts 14 and 
pulleys 15 for transmitting the power of the lifting motor 6 to the flat belts 14. 

A foil dispenser 7, on which a foil web roll can be rotatably sup- 
ported, has been arranged to circulate as guided by a circular ring arrangement 22 
along a circular path around the object to be packaged, allowing the plastic foil 
web to be unrolled from the foil web roll 8 to form a wrapping around the object 
to be packaged. As the circular ring arrangement supporting the foil dispenser is 
simultaneously moved in a vertical direction by moving the lifting frame, a spiral 
wrapping is produced around the object to be wrapped. 

Each vertical column 3 comprises two column parts 9, 10 detach- 
ably butted together, said column parts comprising a lower column part 9 and an 
upper column part 10. Only the lower column parts 9 of the vertical columns 3 
are connected to each other by cross members 4 while the upper column parts 10 
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Stand freely without being interconnected. They are only joined together via the 
lower column parts 9. 

As can be seen from Fig. 1 and 2, the lower column part 9 and the 
upper column part 10 are secured to each other by means of splice joint elements 
1 1. In cross-section, the lower column part 9 and the upper column part 10 are 
identical box section beams having a hollow space 12 inside. In this example, the 
splice joint element 11 is a profiled beam whose external shape substantially cor- 
responds to the shape of the hollow space so that it fits inside the column parts 
with a small clearance and can be secured to them by bolt joints. 

As is shown in Fig. 1 and 3, the lower column part 9 comprises a 
supporting element 13, which can support the lifting frame 5 lowered onto it 
when the wrapping machine 1 is in the packaged size A illustrated in Fig. 3. 

It is to be noted that the circulating movement of the foil dispenser 7 
along a ring-like path can be achieved by other known arrangements as well, such 
as an arrangement in which the foil dispenser is connected to a rotating crank that 
circulates the foil dispenser 7 about the object to be wrapped. 

The lifting motor 6 is secured to the lifting frame 5 and it therefore 
moves with the lifting frame. A drive belt pulley 15 for reeling the flat belts 14 is 
provided. The drive belt pulley 15 is rotatably mounted by means of a bearing on 
the lifting frame 5 and connected to the shaft of the lifting motor 6. The first ends 
16 of the flat belts 14 are secured to the upper ends of the vertical columns 3 
while their second ends 1 7 are secured to the drive belt pulley 1 5. 

The lifting frame 5 has the shape of a substantially rectangular 
frame and it is disposed in a horizontal position within the area defined by the 
vertical columns 2. 

As can be best seen from figures I, 3 and 4, the lifting frame 5 is 
provided with an equipment box 22, inside which the lifting motor 6 is disposed. 
The lifting frame 5 comprises two elongate box-like lateral frame parts 18, 19 
parallel to each other, each extending horizontally between two vertical columns 
3. The drive belt pulley 15 is mounted inside the box of a lateral frame part. As 
shown in Fig. 1, at each end of the two lateral frame parts 18 19 there is a divert- 
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ing pulley 20, which diverts the belt 14 extending substantially horizontally from 
the drive belt pulley 15 so as to make it run vertically to the upper end of the ver- 
tical column 3. 

The power transmission means further comprise a drive shaft 21 ro- 
tated by the lifting motor 6, which is connected to it via a reduction gear. 
Mounted on each end of the drive shaft 21 is a drive belt pulley 15. 

Disposed below the lifting frame 5 is a circular ring arrangement 22 
forming the path of movement of the foil dispenser 7. The circular ring arrange- 
ment 22 is suspended on the lifting frame 5 so as to be vertically movable with it. 
The circular ring arrangement 22 comprises a circular ring-like rotary frame 24 
suspended in a horizontal position on the lifting frame 5 and rotatably mounted so 
that it can rotate about its center. The foil dispenser 7 is secured to the rotary 
frame 24 so that it circulates with the rotary frame. To rotate the rotary frame 24, 
a rotating motor 25 is provided. The rotating motor 25 is placed in the space in- 
side the equipment box 23. 

In the method - referring to Fig. 1, 3 and 4 - the wrapping machine 
1 is reduced to a low packaged size A as shown in Fig. 3 for transportation or 
storage by detaching the upper column parts 10 of the vertical columns 3 from the 
lower column parts 9. The wrapping machine 1 is transported and/or stored in the 
low packaged size A, which makes it possible to transport wrapping machines 
e.g, in a freight container by stacking two machines one upon the other. At the 
place of manufacture, the belts 14 are reeled up on the drive belt pulleys 15. 

Fig. 4 visualizes that, at the place of use, the upper column parts 10 
are fixed to the lower column parts 9 to install the wrapping machine 1 from the 
packaged size A into the full working size B. At the place of use, the wrapping 
machine 1 is installed in full working size B by unrolling a required length of the 
belts 14 from the drive belt pulleys 15 and securing the free end 16 of each belt 
14 to the upper end of each second column part 10, securing each upper column 
part 10 to the corresponding lower column part 9 by means of a splice joint ele- 
ment 1 1 and rotating the drive belt pulleys 15 by means of the lifting motor 6 to 
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reel the belts 14 onto the drive belt pulleys 15 so as to raise the lifting frame 5 
from the supporting elements 13. 

Fig. 5 presents a top foil wrapping machine 100, which is capable of 
setting a top foil over the object (not shown) to be packaged. 

In respect of the machine frame 2, the vertical columns 3 divided 
into two parts, a lower column part 9 and an upper column part 10, the joining of 
these, the lifting frame 5 and its belt drive arrangement, the top foil wrapping 
machine 100 has a construction corresponding to the wrapping machine 1 in fig- 
ures 1 - 4. Therefore, for a description of these parts, reference is made to the 
above description of figures 1 - 4. Likewise, transportation and/or storage of the 
top foil wrapping machine 100 and the task of setting it up in working order at the 
place of use are accomplished as described above with reference to Fig. 1, 3 and 
4. 

In Fig. 5, the top foil wrapping machine 100 has a depositor 101, 
whose depositor frame 103 is placed below and secured to the lifting frame 3. 
The depositor frame 103 comprises supporting elements 104 for rotatably sup- 
porting a top foil web roll 102 on the depositor frame. Further, mounted on the 
depositor frame 103 is a holding device 105, which is provided with gripping 
jaws movable towards each other from above and below the web. The holding 
device 105 is designed to hold the top foil web when it is to be severed by a cut- 
ting device 106 placed near the holding device. The holding device 105 holds the 
end of the web until a horizontally movable gripping element 107 grips the end of 
the top foil web, whereupon the holding device 105 releases the web and the 
gripping element 107 can draw the web in its grip over the object to be packaged. 
The cutting device 106 then cuts the top foil web drawn over the object and the 
gripping element 107 at the other end releases the web from its grip, a length of 
top foil being thus severed and deposited over the object. 

The invention is not limited to the embodiment examples described 
above; instead, many variations are possible within the scope of the inventive 
concept defined in the claims. 



